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nota: in un file cosi lungo e complesso pud accadere che sia presente un errore di diversa natura
nonostante gli esercizi siano stati controllati piu volte. Saremo grati di ricevere segnalazioni di eventuali
refusi o suggerimenti di qualsiasi natura.
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1. risolubili mediante le relazioni fondamentali

sinx cos?x + sin3x = sinx

sin3x cosx + cos3x sinx = sinx cosx

sin?x — (sinx + cosx)? — sinx cosx = —cos?*x — 3sinx cosx

sin*x 4 2sin?x cos?x + cos*x = 1

1 1 1

+ — -
cos?x  sin’x cos?x sin’x

cos*x — sin*x = 2cos®x — 1

sinx sinx 2

+ = —
1—cosx 1+ cosx sinx

cos3x + sin3x

- = coSXx + sinx
1+ sinx cosx

. 1 — sinx " 1 — cosx N 1 sinx + cosx
COSX sinx Sinx cosx Sinx cosx
10| tan’x + 1+ —+ cos’x — sin®x = 2cos®x — 1
COS%x
1 1+ sinx\? 2+ 2sinx
11 —t 2 + —
> an<x = >
CcoS%x COSX COS%x
1 5 1 . cos?x
12 — —1—cot*x + — — sinx = —
sin‘x sinx sinx
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13

tanx cosx + cotx sinx 1 1

. = + —
Sinx cosx cosx  sinx

14

(1 + cot?x)(1 — cos?x) =1

s 1 ) , 1—cosx\> cosx cos*x+ cos3x — 4cos?x + 2
> + tan“x + cot“x — | —m—— ——= o= > 7
cos?x sinx sin?x cos?x — cos*x

1+ cot?x ,
7| ———— = cot?x

1+ tan®x

1 1

18 | cotx + =

cotx Sinx cosx

19

cosx(1 + cosx) = sin?x cot?x + sinx cotx

. cos’x

20 | sinx + — = cScx
sinx
sin’x

21 | cosx + = secx
CoSX

22

tanx + cotx = secx cscx

23

1 — 2cos?x
tanx — cotx = —————
SInXx cosx

24

tanx (1 + cotx) = 1 + tanx

25

cotx(1 + tanx) = 1 + cotx
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26

(sinx + cosx)? + (sinx — cosx)? = 2

27

sin3x = tanx(cosx — cos3x)

28

(1 — cosx)cotx + (cosx — 1)secx cscx = sinx — tanx

1+sinacosa 1
29 - =csca +
sina seca
sinacosa—1 1
30 = —seca
cosa csca

o | (1—cosa)(cos’a+cosa+1) 2sin®a—sin*a—1 1
cos a cos? a cos a
cosa , 1—sin®a
32 ————tcsca=sina+seca + ————
1—sin“«a sina
1 sinfa—1 1-—sina—cos?a
33 + =
cota cos3 a sina cos a
» 1 1 cosa(l —sina)
tana seca sina
1 1

35

=cosa(tana + 1)

_|_
cosa(l+tan’?a) csca

36

seca(l—cos?a) cos?a—cos*a

sina+tana = _ —
sina 1—sinca

37

1 1 _ 1
+ =SsSina +
1+tan?a csca sec?a
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sina+sina—1 cos a
38 | cota + - = —
sina cos a 1—sin‘a
sin® a
39 |seca —cosa =
cosa
2cos’a—1 )
40 — =1—tan‘“a
1—sin“«a
sin® a + tan? a 5
41 = sec“«a

1—cos*a

42

tana+1 tana+ cota

tanfa—1 tana — cota

43

sina = (cosa — cos® a) tana

44

cos’a—cosa—1 sinda — sina

- + cota = 5
sina coS“ «

45

1 1+ tan? «a

2c0s2a—1 1-—tan?a

p 1+sina tga + sina
cota + cosa 14+ cosa
) 1+sina
47 | (seca + tana)* = ———
1-—sina
1 1 cosa+1
48 | — + = -
sina tana sina
cos®a sin*a .
49 = cos*a

tana
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50

sin a cos®a 5
———— =cosa(1—cos“a)
cot a

cos’a—1 sin‘a

51 — = —tana
tan o cot a
1+ sin‘a 2 —cosa
2| ——+tcota(cosa—1) =——
sina sina
csca
53 —cota=tan «
cosa
cota
54 —m— ———— —
cosacsca
s tan a + cot « 1
tana —cota 1 — 2cos?a
cota
56| ——(1+cosa)+1=——
sina 1—cosa

57

cscasina cot

+l=——
tan’a sinacosa

58

cota

(sina — cos?a)csc’a =2 — seca

sina

59

1 tan a cot a
+ 1=

= + sin a(tan a — sin a) — cos?a

sina cSca cos a
0 sina + cosa tana N sina
csca 1+ tan?a sec«a
sin’a — cos?a 1 1

61

sina + cosa csca  seca
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o sinaseca—1 sina—cosa
1+ tan sina+ cosa
] cot a )
63 | csca|sina — =1-—cota
seca
tan’a — 1 )
64 ————=1-2cos*«a
secca
cot csca+1 2
65 + —
csca—1 cot a seca—tana

2. risolubili mediante angoli associati ‘n‘

66 sin*(m—a)+cos(m—a)=1—cosa —cos?a

67 sin*(m—a) = cos*a — 1+ 2sin*(m — a)

68 1+ sina —sec(m — a)cos(m—a) = sin(m — a) secacosa

cota
69 > =tana — cot(mr — a)
cos?*(mr — a)

cos?(mr — a) — sin?(mr — a)

70 cosa—sina = —
sin(mr — a) — cos(m — a)

71 sin*(m—a) —cos(m—a) —sinatan(mr — a) = seca + 1 —cos?(m — a)

14+ 2cos(m+a) 1+ cos(m+a)

72 cot? a + —— =
sin?(m + a) 1—cos(m+ a)

73  —cos(m+ a) — seca = sin(n + a) tan(w + a)
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74 1+ tana = tana[l + cot(m + a)]
75 cot(m+a)+t = !
cotin T a ma= sin(m + a) cos(m + a)
1+ cot?(m + a)
76 t2 =
cot™(m + ) 1+ tan?(m + a)
sec’(m+ «a sec(m + «a
77 ( ) = [tan(m + a) + cot a] ¥
csc(m+ a) csc? a
78 csc(2m —a) = —cos(2m — a) cota — sina
9 sin(2 ) cot (2 Y+ 1= sina +tana
sin(2mr — a) cot(2m — a = T tanGr—a)
w0 cos@r—a)  1-sin(2n—a)
1+sin2r—a)  cos(2m —a)
81  sin(2mr — a) tan(2m — a) = sec(2m — a) — cos(2m — )
o sin(2r —a) cos(2m — a)
sec?(2m —a) cot(2m — ) + tan(2m — )
o A sin(2mr — a) 2 )
cota = - ~cos(—a) csc(2m — a
o Lt tan®*(—a) 1
1—tan?(2r —a) 2cos?(—a)—1
o cos(2r —a) tan(—a) + sec(2 )
T sin—a) an(—a) + sec(2m — a
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cos(m — )
87 ——— — =cot«a
sin (r + a)
tan 2n — «a tan a
88 ,( )—cos(n+a)=—
sin (T — a) csca

cot 2m + a) tan (T + a)

89 =Ssecacsca
sin (2m — a) cos(m + a)
sin(m+a) —sina
90 = cos’a—1
csca—csc(m+ a)
sina + tan (T — a) , 1—cosa
91 =tan“‘a —————
cot (m— a) + cos(m + a) 1+sina

92

93

sin 2m + a)cot (m + a)

= cos(2m — 2
cos(T— @) cos(2m — a)tan 2w + a)csc (m + a)

csc(m+ a) —sec(2m — a) = csc (m— a) sec(a) (sin (m + a) + cos(mw — a))

94

95

tan 2w —a) —sec(m+a) 1+ cot’a

tan 3w + a) — sec (@ — 2m) ~ csca

cos(3m — a) — sec (a — 2m)

= gi 31T — .2 )
tan (7t + a) — cot (—m — a) sin (3m — a)(sin“a — 2)

96

97

cos? (% - a) — sin3 (7 a)

= sin a (cos(2m — a) + csc a)

sin (n—a)—sm( )

cos?(m — a) — cos (7 a) 1+ tan (7 + @)

sin (% + a) + cos( ) sec(4m — a)
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98

99

(1+ tan*(3n — a)) (sin2 (g + a) — cos? (3% — a)> =2 —sec’(m+ a)

a? cos(2m — a) — b? sin (% + a)

=(a+b)(cos(g—a)—csca), a+b

atan(mr — a) + b cot (g - a)
b3 cos(m — a) + a3sin (3%— a) a+b
100 =
a’cot (m+ a) — b?tan (% + a) +abcot(3m—a) sec (3 % — a)
) T
(a + b)) tan(2m — a) + 4ab cot (7 - a) sin?(m — @)
101 = = = (b — a) -
n_ n _cos2 (I
atom(2 a)+btan(2+a) 1—cos (2+a)
a*sec (3771 + a) + b* sec (S’Z—H — a) T
102 — = (a® — b¥)tan (— + a)
(a — b)?sec(m — a) — 2ab csc (7 + a) 2
3. risolubili mediante formule goniometriche ﬂ‘

103

sin(a + p) sin(a — B) = sin® a — sin? p

104

105

sinacos(a + B) = cosasin(a + ) —sinf

sinasin(a — ) + cosa cos(a — ) = cos

106

107

cos(a + B) + cos(a — )
sin(a + B) + sein(a — B)

= cota

cos(a —p) 1+tanatanp
cos(a +B) 1—tanatanp

108

cos(a — ) = (tana + cot B) sin B cos a
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111

112

sinlla —sina = 2cos 6a sin5a

cos 4a — cos 8a
=tanb6atan2«a

cos 4a + cos 8a

113

114

2cos2acos3a = cosba+ cosa

sin3a + sina

- - = cosasec 3
sin5a —sina

115

116

2sin3asin8a = cos5a — cos11a

cos*a — sin*a = cos 2a

117

2cos2a = (1 —cos2a) (ctg?a —1)

118

119

120

2sin2acosa —sin3a = sina

sin3a —sina
= cot 2«a

cos @ — cos 3«a

a
ZSlTlZEtClTlCZ =tana —sina

121

122

a
2COSZE—COSC¥= 1

a
— _ 2_ _
2cosa = (1 cosa)(cot > 1)
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124

125

sin(a + B) + sin(a — B) = 2sina cos 8

sin(a — B) —cos(a+ B) = (sina — cos a)(cos f + sin 8)

126

127

sin?(a + B) — cos?(a — B) = (1 — 2sin?B)(2sin’a — 1)

cos(a + B) 1
sinfla—B) +sin(a+p) 2

(cota —tan )

128

sin(a + B)sin(a — B) = sin*a — sin?p

129

130

cos(a — B)

————— =5sinacosa + sin f cos
csc(a+ B) g g

cos 2a — sin 2a = (cos a — sin a)? — 2sin’«a

131

tan a

sin2a = 2 >
secca

132

134

cosasin2a —cos2asina =sina

cos(a + B) + cos(a — B)
2

=cosacosf

135

sin 2asecxcsca

5 =

136

1
sec 2a cot 2a + csc 2a sin*a = seca csc a — Ecot a
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137

1 — cos?2a = 4tan®a cos*a

138

cot a cos?a

—tan 2a + cot a =
2 cos 2a

139

cos?a + cos 2a = cos?a (2 — tan®a)

4. di riepilogo ﬂ‘
1 1—sinacosa tanca
140 + = —
csca cos«a sina
2 —sin‘a

141

sinacosacsca+ seca =
cosa

142

143

. seca(l —cos?a) cos?a—cos*a
tana + sin“a = - + —
sina 1—-sin‘a

1 1 _ZSinza—l

cota tanca sina cosa

, tan a
144 | SINax =
+V1 + tan? «
Vescia—1
U cosa =+ —mm8—
csca
2sin*(m—a)—1 1

146

147

+ cos(—a) csc(mr— a) =

sina cos(2m — a) cot(m+ a)

1+ 2sin(2m — a) cos(mw + a) = [sin(mr — a) — cos(mw + a)]?

148

1+ cos(m + a) , cos(m+a)+1
, =sina—tana —
sin(2mr — a) cos a tan(m + a)
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149

. . _ . 2 _ 2sin(m—a)
[sin(m — a) — cos(m — a)]* = P +1

[PASSED|

150

151

152

tan(m+a)  cot(m+a)
1—tan?(r—a) cot?(Qr—a) —1

—sin3(2n — a) = tan(w + a)[cos(—a) + cos3(m — a)]

sina(l+sina) tan(2r — a)

tana

=sin(m+ a) [1 —sin(2r — a)]

153

%sin 2(a + ) = sin(a + B) cos(a + B)

154

2sin(a — ) cos(a+ B) =sin2a — sin 2

a a

4 o4
155  coS*——Sin*—=cosa
2 2
a
156 | csca + cota = cotz
2sina — sin2«a a
157 _ - = tan? —
2sina + sin2«a 2

158

159

sin(3a + B) sin(3a — B) — sin(a + B) sin(a — B) B

1
Sindasin2a

cosf cos B cosa cosa

sinff —cosa sin[)’+cosa_sina—cosﬁ_sina+cosﬁ

160

161

tan’a — sin’a = sina tan’a

cos 3a seca = 4cos’a — 3
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162

sin3a = sin3a(3csc?a — 4)

163

164

sec(m — a)

————— =csc2
2sin (—a) cscea

2sin (a + %)

sin (% - a)

s
=+/3tan(37 + a) + sec (E + a) sin(a — m)

165

3
sin 47'[

2 = —cot(=2
tan(m + 2a) cot(=2a)

166

sin (a + %)
2 =1- - —
cos(a — 2m) tan(—a — 3m)

167

168

169

T

tan (0{ + %) (cos(—a) + Sin(—a)) =/2 cos (a _ Z)
1
sin*a + cos*a + EsinZZa =1

1 1 sin 2«a

sinlm—a)+1 sin(m+a)+1 - cos3(3m + a)

170

171

1+cot?(E+a
e (% + a) csc® (a B %) T 1- coszgi + a))

2
(cos(Zn —a) —sin(m + a))2 ~“1¥cot?a cos2a + sin 2a

© 2025 - www.matematika.it 15 di 16



Goniometria Iden'l'l"'(\:l goniomeTriChe

172

3
cos?a — cos? (§7T + “) _ 1+ cos2a—sin2a

1+ tan(7m + a) B 2

[PASSED|

173

174

T 2 T
cos (a: —§) + cos (a —§n) = tangsina

V2sin (Za + %) +1

=cosa

2 (cos (53— a) +sin(7+ a))

175

176

177

1+tan(—a)  €OS (0‘ + %)

—l+tan(r—a) ,ps (a + 3%)

T . /s
cos (@ - ?/);jn («+3) _ gsin (a+7)

cos(a — ) + cos(a + B)

2sen(a + B)

= [tan(a + B)(1 — tan a tan B)] !
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